AMINO ACID COMPOSITION OF BIOMASS OF STRAIN STREPTOMYCES CANOSUS CNMN-71 AND ITS VARIANT by POSTOLAKYI, OLGA
Buletin USAMV-CN, 63/2006 (-) 
ISSN 1454-2382 
 
 
AMINO ACID COMPOSITION OF BIOMASS OF STRAIN 
STREPTOMYCES CANOSUS CNMN-71 AND ITS VARIANT 
 
Olga Postolakyi 
 
Institute of Microbiology  ASM, 1, Academiei str., Chisinau, Moldova, 2028 
fulga_@rambler.ru 
 
Key words: streptomycetes, biomass, amino acids 
 
Abstract: The article presents the information about the modification in composition of amino 
acids of biomass of strain Streptomyces canosus CNMN-71 and its variant, after long storage under 
laboratory conditions. 
 
 
INTRODUCTION 
 
Last decade various amino acids find wide application in medicine and agriculture 
for balance the protein in food, because food and fodder products do not contain in the 
composition necessary quantity of essential amino acids. From all possible ways of the 
amino acids obtaining now obvious preference is given back to the microbial synthesis. 
Its obvious advantage is that the used microorganisms form amino acids in the 
biologically active L-form. [Bycov V.А., 1987] According to the literature data annual 
global production of L-lysine makes 350000 t. [Sahm Herman, 1999] 
As a producers of amino acids there are used various strains of microorganisms. 
Thus, at cultivation of Streptomyces pyogenes the stable biologically active protein is 
received which influences on lymphocytes of blood, raises resistance of body to bacterial 
and virus infections. [Kumagai Katsu, 1997] In compliance with the message of Sahm 
Herman (1999), Corynebacterium glutamicum, is capable on mineral medium with 
glucose to eliminate on medium a great quantity of glutamic acid. 
One of the important tasks of microbial synthesis of amino acids is the obtaining 
of highly active strain, in particular, with use of genetic engineering methods. In such a 
way in Russia there was selected the high-activity strain producer of threonine 
[Bezborodov, 1989]. The mutants Saccharomyces cerevisae, capable to accumulate at 17-
22 times more proline, were received [Takaji Hiroshi, 2000]. There is known strain E. 
coli at cultivation of which production of L-methionine, L-leucine, L -proline, L-valine or 
L-threonine is increased on the account of increase of activity of proteins coded by genes 
v2682 and v2683. [Tabolina, 2003] 
The successes in selection of producers of antibiotics served as strong stimulus for 
realization of work with producers of other biologically active substances. In this regard 
significant interest actinomycetes  represent, known as producers not only of antibiotics, 
enzymes and vitamins, but amino acids as well. [Bezborodov, 1989; Petrov, 1971, 
Alihanyan, 1985] Thus, study of amino acids composition in biomass of Streptomyces 
canosus CNMN-71 after influence of γ-radiations has shown that the using of the γ-
irradiation makes possible to receive variants with the increased contents of amino acids. 
[Boortseva, 2000] 
  It is known, that actinomycetes, more than other microorganisms, are subject to 
variability. The literary data testify about significant smaller variability of morphological 
properties in comparison to cultural and biosynthetic properties. [Galatenko, 1990, Ogata 
Sejya, 1991] The degree of variability depends on compositions of nutritious medium and 
also on conditions of cultivation and storage.  
Therefore purpose of research was study of amino acids compositions of biomass 
of Streptomyces canosus CNMN-71 and its variant Streptomyces canosus CNMN-71 var. 
11, change received in result of γ-irradiations, after a long storage in laboratory 
conditions. 
 
 
MATERIALS AND METHODS  
Strains of streptomycetes were stored in laboratory conditions at about +40 C 
(refrigerator) on agarizated medium Czapek. Inoculum was obtained on medium Dulone 
during three days at 270 С in flasks 0,25l on agitator. Cultivation of streptomycetes was 
carried out on complex medium М-I (basic source of carbon was corn flour 20,0 g/l) in 
flasks Erlenmeyer on agitator within 5 days at 270 С. Biomass has been separated from 
cultural liquid on a centrifuge (7000 rev/min. during 20 min.). 
Free amino acids were extracted from biomass by spirit, in protein connected 
amino acids were separated by muriatic hydrolysis [Sympson, 1986], and then 
quantitatively determined on the ААА-95 analyzer (Czechia). 
 
 
RESULTS AND DISCUSSIONS 
  It is known, that amino acids are major substratum of nitrogen metabolism in 
micro- and macroorganisms. They provide synthesis of protein, ferments, purine and 
pyrimidine bases, biologically active connections peptide nature (hormones) and also a 
number of other connections [Yakubke, 1985] in cells. The certain quantitative and 
qualitative composition of amino acids is necessary for normal ability to live and normal 
course of biosynthesis processes. At occurrence of unbalance of amino acids, the law of 
biological competition works, according to which the relative increase of quantity by one 
amino acid generates transport and inclusion in polypeptide chain of other amino acids 
[Ovchynnicov, 1987; Nephedov, 1992] 
At initial culture and its variant received after influence of γ-irradiations, which 
differs from Streptomyces canosus CNMN-71 by high efficiency of biomass (on 50 % 
higher), was investigated intracellular fund of amino acids. The analysis of the received 
results has shown, that after a long storage (7 years) as at initial culture Streptomyces 
canosus CNMN-71, and at its variant Streptomyces canosus CNMN-71 var. 11 
biochemical composition of biomass, has changed. In the table 1 the basic percentages, 
including essential amino acids of biomass investigated streptomycetes are given. As it is 
obvious from the table, at initial strain of Streptomyces canosus CNMN-71 after a long 
storage the contents of phenylalanine (on 39,64 %) and leucine (on 95,52 %) and at lesser 
degree threonine (on 18,91 %) and valine (on 11,52 %),  have increased. Significant 
reduction of the contents of methionine (on 75,47 %) and isoleucine (on 31,05 %) at the 
same time is marked. At strain Streptomyces canosus CNMN-71 var. 11 in biomass the 
quantity of such essential amino acids, as lysine (on 24,56 %), methionine (on 21,97 %) 
and phenylalanine (51,14 %) has increased. The percentage of valine, isoleucine, and 
leucine has decreased on 9,43 %, 21,19 % and 18,81 % accordingly. 
 
The table 1 
The contents essential amino acids in protein of Streptomyces canosus CNMN-71 
 and its variant 
 
 
 
The comparison of quantity of amino acids important especially for superior 
organisms, contained in biomass of investigated strains of streptomycetes, with norms, 
which are established FAO for so-called « of ideal protein » (Tab. 2), has revealed, that if 
earlier quantity of such amino acids as threonine and leucine exceeded « ideal protein » 
on percentage on 58,4 % and 20,8 %, after a long storage these parameters make 88,57 % 
and 236,6 % accordingly.  
The insignificant increase of the contents of valine (on 5,9 %) and phenylalanine 
(on 13,21 %) is noticed also. It is necessary to note, that at Streptomyces canosus CNMN-
71 var. 11 the ability to synthesize valine and leucine was lowered. If earlier in biomass 
of this strain valine and leucine there were more than in « ideal protein » on 11,1 % and 
98,3 % that after a storage in laboratory conditions quantity of  valine in biomass at a 
level « of ideal protein », and on leucine the excess makes only 61,0 %. The contents of 
threonine - on the average on 10,0 % a little bit has increased. Also after a storage the 
percentage of phenylalanine (on 18,2 %) has raised in comparison with « ideal protein». 
 
 
 
 
Streptomyces сanosus CNMN-71 Streptomyces сanosus CNMN-71 
var.11 
Aminoacids 
1989 2005 % 1989 2005 % 
lys 3,52 3,37 95,73 2,85 3,55 124,56 
thr 4,44 5,28 118,91 4,01 4,30 107,23 
val 3,99 4,45 111,52 4,67 4,23 90,57 
met 2,12 0,52 24,52 0,91 1,11 121,97 
ile 3,06 2,11 68,95 2,88 2,27 78,81 
leu 5,80 11,36 195,52 9,52 7,73 81,19 
phen 2,27 3,17 139,64 2,19 3,31 151,14 
tyr 2,28 2,44 107,01 2,47 2,66 107,69 
 
The table 2 
The characteristic of nutritional value of proteins of biomass of streptomycetes, 
after a long storage 
 
Amino acids lys thr val met ile leu phen tyr 
 
Ideal protein 
 
4,2 
 
2,80 
 
4,20 
 
2,20 
 
4,20 
 
4,80 
 
2,80 
 
2,80 
 
1989 
 
 
83,80 
 
158,5 
 
95,0 
 
96,36 
 
72,85 
 
120,8 
 
81,07 
 
81,42 
Streptomy
ces 
сanosus  
71, % 
 
2005 
 
 
80,23 
 
188,57 
 
105,95 
 
23,63 
 
50,23 
 
236,6 
 
113,2 
 
87,14 
 
1989 
 
 
67,8 
 
143,21 
 
111,19 
 
41,36 
 
68,57 
 
198,3 
 
78,2 
 
88,21 
Streptomy
ces 
сanosus 
71 var.11, 
% 
 
2005 
 
 
 
84,52 
 
153,57 
 
100,7 
 
50,45 
 
54,0 
 
161,04 
 
118,2 
 
95,0 
 
 
CONCLUSIONS 
 
 There is experimentally shown, that at strain of streptomycetes Streptomyces 
canosus CNMN-71, after a long storage (7 years), quantitative composition of amino 
acids has changed: in biomass the contents of threonine (on 18,91%), valine (on 11,52%)  
leucine (on 95,52%) and phenylalanine (on 39,64%) is increased .The culture keeps 
ability of active growth.  
  At variant Streptomyces canosus CNMN-71 var. 11, after a storage in identical 
conditions, the increase of quantity of such essential аmino acids is established, as lysine 
(on 24,56 %), methionine (on 21,97 %) and phenylalanine (on 51,14 %), which render 
the large influence on growth and development of chickens.  
  It is necessary to note, that at variant Streptomyces canosus CNMN-71 var. 11 
quantities of basic essential amino acids have changed to a lesser degree, and the quality 
of protein is better than at initial culture. 
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